Abstract: This paper is devoted to define a new class of life distribution called overall decreasing life in Laplace transform order ODLlt. A testing hypothesis is constructed to test exponentiality against ODLlt. The critical values of this test are calculated. For Weibull and Gamma alternatives, the power of this test is estimated for different values of the parameter. To evaluate the efficiency of this test, Pitman's asymptotic efficiencies (PAEs) are calculated and compared with some old tests. In case of censored data a testing hypothesis is also discussed. Finally, our proposed test is applied to some real data sets in different areas.
Introduction
Testing exponentiality versus some classes of life distributions plays an important role in ageing theory. In reliability theory, ageing can be defined as a relationship between the risk failure and age. No ageing means the risk failure is not increase with age (i.e. old is as good as new). Also, proposing new classes of life distributions is very important in theory of reliability. So, many authors proposed a lot of classes and made a testing hypothesis for testing exponentiality versus these proposed classes. The classes of life distributions can be mentioned such as NBU, NBUE, NBUFR, NBAFR, NBURFR, NBARFR, NBRU, NBRUL and EBUL. For more details, to discuss on properties and some possible applications one can refer to Bryson and Siddiqui [1] , Deshpande et al. [2] , Abouammoh and Ahmed [3] , Abouammoh et al. [4] and Mahmoud et al. [5, 6, 7] . Many researchers constructed and discussed some tests for testing exponentiality against some classes of life distributions see Ahmed [8] , Abouammoh and Newby [9] , Mahmoud and Abdul Alim [10, 11] . Testing exponentiality against NBU mgf class of life distribution based on Laplace transform has been studied by Atallah et al. [12] . Abu youssef et al. [13] discussed a test statistics for UBACT based on Laplace transform. Testing NBUCA class of life distributions based on Laplace transform has been studied by Al-Gashgari et al. [14] .
The rest of this article is organized as follows: Sec. 2 , is devoted to give a brief knowledge renewal classes of life distributions; while testing exponentiality against ( 
Renewal Classes of Life Distributions
Let a unit with life time T having a continuous life distribution
is put in operation. At the moment of occurrence failure, it will be replaced by a sequence of mutually independent units. Suppose the units are independent of the first unit and they have the same life distribution  .
t F
So, In the long run, the renewal survival distribution can be put in the form of
For more details, see Barlow and Proschan [15] and Abouammoh and Ahmed [3] . In the following, definitions of some classes of life distributions are given.
Definition (2.1)
A random variable T, its life distribution F with
or its survival function F is said to have increasing (decreasing) failure rate property, denoted by IFR, if
New definition of a new renewal class of life distributions is proposed in the following definition.
Definition (2.3)
A life distribution F is said to have the overall decreasing (increasing) life in Laplace transform order, denoted by 
1 I can be rewritten as:
substituting (4) and (5) 
It is easy to show that  
The following theorem summarizes the asymptotic properties of the test statistic ). (s n  Theorem (3.1) 
Under 0 H , the variance can be put in the following form
Making use of the standard U-statistic theory, see Lee [17] , yields
Using (8) 
The Pitman Asymptotic Efficiency (PAE)
To judge on the quality of this procedure, PAEs are computed and compared with some other tests for the following alternative distributions:
The Weibull distribution:
The linear failure rate distribution (LFR):
The Makeham distribution:
Note that for  Y 's and Z 's are assumed to be independent. In the RR-C model, we observe the pairs ), , ( 
Testing Hypothesis for Right-Censored Data
In case of RR-C data the measure of departure from exponentiallity can be obtained as 
To make the test invariant, let . where , ) ( ) ( 
Applications to Real Data
In this section, we apply our test to some real data sets in both non censored and censored data at 95% confidence level.
Non censored data Example 1: Consider the real data-set given in Grubbs [23] and have been used in Shapiro [24] , this data set gives the times between arrivals of 25 customers at a facility. 
Conclusion
The lt ODL class of life distributions is defined. It can be considered as a member of the renewal classes. A testing hypothesis is proposed to test exponentiality against this new class based on censored and non-censored data. The upper percentile points and the power estimates are calculated. The PAEs are computed and it is noticed that the PAEs of our new test are better than some old tests for all used alternatives. Finally, our test is applied on some real data sets to show the usefulness of this test.
